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Finally, 'Tis worth obferving, that this Varnifli has 
this known power $ for having fpread fome of it orrthe 
naked Bread of fome Fowls, leaving it (licking there for 
three days, I afterwards found between the dryed Varnifli 
and the Flefli the place all feftered, and full of a yellowifh 
Serum and Matter, but without any farther mifchief to the 
Eody of the Fowls themfelves. I have attempted the fame 
thing in Dogs and Cats, but without fuccefs, for thefe 
Animals with their tongues and claws foon takeoff all the 
Varnifli from their Bodies, and (b have no hurt by it. 
Poffibly in Horfes and like Beads the Experiment may fuo 
ceed better, if the Varnifli has this corrofive or Cauftic 
quality upon their Bodies as it has on Poultry. 


IV. Ob/ervations upon theVijfolutions and Fermen¬ 
tations which we may call Cold , becaufe they are 
accompanied with a Coolnefs of the Liquors into 
which they pafs.Andofa newThermometer.Extract¬ 
edout 0) a Bijcourfeyphich Mr Geoffroy, F. R. $. 
made in-the Public meeting of the Royal Academy 
of Sciences, tfje 2\ftoj April s 1700. 

I He different Searches which I have made about the 
Nature and Propriety of Salts (in order to acquit 
my felf of the Promife I had made of taking fome pains 
in this matter, when I had the Honour to be admitted in¬ 
to this Society ) and the different Experiments which I 
have tryed, in examining their Difiolutions or Mixtures in 
certain Liquors, have given me occafion to obfervc, that 
the Mixture of the greateft part of the Salts in many Li¬ 
quors is accompanied with a fenfible Coldnefs of the Li- 
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quors, notwithftanding the prompt and violent Fermenta¬ 
tions which follow many of thefe-Mixtures. 

I have diftinguifh’d thefe Diflolutions or Mixtures mto 
two Claffis. In the former I comprehend all the mole 
Cold I/iiTolutiOnsthat is to lay, Thofe Dillo] utions 
which are not accompanied vvirh any fenfible Ferment- 
The fecOnd lakes in only the Cold Ferments, or Diifoluti- 
qns of Salts, which are accompanied with a fenfible Fer¬ 
ment, and a Coldnefsof the Liquor. 

CLASS I. 

Of Simple Cold Dijfolutions . 

Difoiuthn»f 1 Put a pint of common Water into a Viol, and an or- 
s»itifaitedin j[ dinary Thermometer of 18 inches in the Water, and 
uynmn water. p Q jg t j t ]j e f ome time to fit itfelf in proportion to the Tem¬ 
perature of the Water. I afterwards put into the Water 
4 ounces of Sal Armomac , and the Liquor of the Thermo¬ 
meter defeended two inches and 9 lines, in lefs than a 
quarter of an hour. 

Obferving the fame Circumftances, I made the fame 
Experiment with Salt-Peter, and the Liquor of the Ther¬ 
mometer defeended 1 inch 3 lines. 

The fame Experiment being made with Vitriol, the Li¬ 
quor of the Thermometer defeended almoft an inch. 

Sea-Salt made the Liquor defeendbut 2 lines. And all 
the Salts.being to be put in very lightly, I thoughtic the 
hardeft matter to pour it in aright. 

Dyfjittioti ef All the Alkali Volatile Salts cooled the Common Wa- 
AteUniatii rer by their mixture, caufing the Liquor of the Thermo- 
meter to defeend by fome Lines: But I obfep/ed that they 
caufed it (to do Co) more or lefs, according as they were 
more or lefs purified : And the Salt of Urine feem’d to do 
fo foonefl of all. 
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As for the Alkali Lixivious Salts, they were fo far 
from cooling the Water in which they were mingled, th 
they heated it mbre oriels, according as they were Cal-^-Ww/ r u £ 
cined better or worfe. 

Upon the whole, one may obferve that the Salts for 
Heating the Water ought to be purely Alkalous. For if ' wixturi 
they approach near the nature of Nitre or Sea»SaIt, they wattr " 

Heat the Water but a little, or not at all, if they do not 
rather Cool it. This is alfo done very confiderably by 
the Salt of Tama rife, extracted from the Lixivium of the 


Aflhes of this Vegetable. 

Sal Arntoniac mingled with the Acids of Vegetables, as Suit l J/i! iff 
diddled Vinegar, Juice of Limons or Verjuice, gave no 
mark of a Ferment, but cool’d thefe Liquors very much, tablet. c&e ' 

An ounce of Sal Armoniac call into 4 or 5 ounces of 
Diddled Vinegar caufes the Liquor of the Thermometer 
to defeend 2 inches 3 lines. 

The fame Salt, mixed with the Juice of Limons, caufed 
the Liquor to defeend 2 inches. It does the fame with 
V erjuice. 

Thefe are the mixtures of Salts with Liquors, which 
feem’d mod remarkable, - by reafon of the Cold which 
they excited. Let us now treat of thofe which are ac¬ 
companied with Fermentations. 


CLASS II. 


Of Cold Fermentations. 

O Alt-Peter cad into its Acid Spirit raifed feme Smoke 

iJj or Vapours, and caufed the Liquor of the Thermo- A- 

meter fe* defeend 4 lines, 

Sak-Peter, mixed with Spirit of Vitriol, Smoke exhaled 
in great quantity, and caufed the" Liquor to defeend 
from 6 to 7 lines. In thefe two Experiments I put half 
an ounce of Salt upon 3 ounces of Liquor. 

M m in m m m 2- I put 
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I put half an ounce of Sal Atmontac, into 3 ounces of 
Spirit of Nitre, and the Liquor of the Thermometer de¬ 
fended 2 inches 5 lines- This Mixture put forth fome Va¬ 
pours, which feem cl more confiderable than thofe which 
do ordinarily exhale from Spirit of Nitre alone. 

I poured half an ounce of Sal Armoniac ycito 3 ounces of 
Spirit of Vitriol,which made a violent Fermentation. The 
Subjed Matter was confiderablyf raifedJ and much Vapour 
went out, the Liquor was very, thick, and the Thermor 
meter defeended 3 inches 6 lines. I oblerved, that the 
Vapours which were raifed by this Mixture were Hot, and 
that they confiderably raifed the Liquor of the Thermo¬ 
meter, which I held hanging above the Subject Matter, 
tho that which was dipp’d within did defeend, and 
fhevv’d a very great Cold. 

Sea-Salt mixed with Acid Spirits,. Heats the.Liquors, in- 
dread of Cooling them. 

Being mixed with Spirit of Salt, it raifed the Liquor of 
the Thermometer fome lines, without (hewing any fenfible 
Ferment, 

With Oil of Vitriol it ferments with a Noife, and raifes 
a great fmoke : the Liquor thickens, and becomes a fort of 
a clear Jelly. The Liquor of the Thermometer rifes very 
much in this Mixture, and the Heat is l’enfible to the 
Touch. 

All the Volatile Alkalous Salts mingled with different 
Acid Liquors, excited a Ferment more or lefs ftrong, ac¬ 
cording to the Acidity of the Liquors, and the Purificati¬ 
on of thefe Salts from their Fetid Oils. They all made 
the Liquor of the Thermometer tc» defeend : but that 
which did fo the moft confiderably, is the Salt ofXIrine. 

One ounce of Volatile Salt of Urine very well Re&ified, 
in 4 ounces in Diftilled Vinegar, made a ftrong Fermen¬ 
tation. The fubftance is elevated very much, and with 
noife j and the Liquor of the Thermometer defeends in 
the Ferment one inch 9 lines. 

One 
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One ounce of Volatile Salt of Urine, in 3 ounces of 
Spirit of Vitriol, raifed a violent Ferment, during which 
the Liquor of the Thermometer defcended 2 inches 4 
lines. 

The mixture of Salt of Tartar, or other fix’d Aikalous fixed 
pure Salts, with Acid Liquors excited Fermentations with 
Heat* exaf ‘' 

I made all tliefe Experiments with the fame Thermome¬ 
ter, when the Weather was Tufficiently Cold, and the 
Temperature of the Air equal enough. 

As to the Reafon of thefe Experiments, I firft of 
examined the Ample Cold Diflolutions, and having (with 
all Phyficians) fixed this Principle, That Cold is nothing 
but the Diminution cf motion 5 I fay, that the Coldnefs 
which the Salts bring to the Water, feems to be occafion’d 
from this, that the Salt Particles being without motion, 
and dividing that Liquor, diminilhes it fo much the more. 

This (“is that ) which produces the Cold greater or lefs in 
the lame Liquor. 

There is one thing to be obferved, which is, that fome wh r the th cr . - 
time after the Diffolution is made, the Liquor of the Ther- 
mometer rifes again a little. Which may be occafioned /#/»•«» being 
by this, that the fubtil matter which glided abundantly madt - 
between the Liquid Particles,-had ceas’d to glide there in 
the fame quantity for fome time, the grofs Particles of the 
Saks oppofing themfelves againft theirPafiagej butthele 
Saline Particles being divided by little and little, theyo- 
pened again the panages • to the fubtil matter. This 
gave to the Liquor more Motion than it had at the begin¬ 
ning of theDiflolution 5 but yet lefs than it had when it 
was pure'and without mixture * the Saline Particles, altho 
diflolv’d abating fomewhat of their motion. 

We may eafily comprehend why Lixivious Salts, purely ivhi>ueproc-eds 
Aikalous and well Calcin’d, as alfo the Salt of Tartar do 
Heat the Liquor, and are very far f rom Cooling it, if we J^im s«k> 
cQnfider that chefe Salts in the ftrong calcination which 

they 
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they have undergone, are loaded with many Fiery Parti- 
\ ks which they hold, as it were in Prifon, in then' Pores. 
Thefe Igneous Panicles regain their Liberty by the Diflb- 
lutjon of the Saline Particles. And in the fame time that 
thefe Salts ought to flacken the Motion of the Aqueous 
Particles, and coo! it, the Igneous Particles being very 
aftive, do augment the Agitation of the Watry Particles 
till they make it very hot. 

1 oblerve next, that Sal Armoniac cools the Water where- 
in it is DiJlblved, more than any other Salt. Its Cold e- 
U# n Frw qua Is that-of Water which is ready to Freeze. And it 
happen’d one time, that in DiiTolying a good quantity of 
this Salt in Water, Some Drops which fell on the outfide 
of the Viol in which I made the Diflojutiori did Freeze, 
and the Straw upon which the Viol flood, being wet, was 
la fined to the Olafs Veffel, for fbme time, by the Ice. This 
fell out (ince the Summer, at a time when the Weather 
was warm. 

I have many times fin.ee tryed the fameExperiment,m dif- 
ferent ways,but without ever being able to produce thelce. 
Chance had apparently made me meet in this Experiment, 
not only a very o >ra$; proportion between the Salt and the 
Water, but alfoa Temperature in the Water befides, which 
I fuppofe neceffary : becaufe the Diflolution being quick, 
the Coldnefs mull a To be more fudden and great: and this 
is that Degree of Temperature to which I could never af¬ 
terwards attain. 

clfdnc^‘ ke The great Coldnefs of the Diflolution of Sal Armoniac 
” ej " proceeds not from any .difficulty which it has to be Dif- 
folvcffince it diffolves fooner than any ocher. And Sea-Salt, 
whofe Diffolution is difficult and very flow, is that which 
does lea ft cool its Diflolver. On the contrary, it Teems 
that the facility and readinefs with which it Diffolves, 
may be the Caufe of this great Cold, in this manner. 

Sal Armoniac , as every body knows, is a Cpmpofition 
of Sea-Salt and Salt of Urine, the one very eafie, the other 

very 
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very hard to difiolve $ the Particles of Sea-Salt being, as 
it were, imprifoned among the Particles of the Salt of 
Urine, -it comes to pafs, that many of the Aqueous Parti¬ 
cles, penetrating at firft dafh rhe Saline Particles of the 
Ui •ine. do there immediately lofe much of their Motion ^ 
and this Motion grows weaker by fo much the more, as 
the Aqueous Particles meet afterwards with Saline Particles 
of another Nature, whole Pveliftance is much more conii- 
derable, than that of the Salts of Urine. So in the firft 
Inftance of the Diffolution, the Motion.of a great quanti¬ 
ty of Aqueous Particles being very much abated all at once, 
by the Saits of Urine, and by the Sea Salt, it excited, in a 
few moments, a Cold far greater than the Cold of other 
Diflolutions of Saits, which the Water does not penetrate 
fa readily. 

It may be Objected, that-the Sea-Salt being the harden 
to Difiolve, its Diffolution would be alfo the Golden. To 
which I anfwer, that this might be if the Water could pe¬ 
netrate fuddenly into all its parts: but the flownels with 
which it penetrates themfoecaufe of the clofe Texture of the- 
Molecules of this Salt, does hinder that the Diminution of 
ihe Motion of the Parts of the Water, can’t be fo ready, 
nor by confequence fo great: Whereas in Sal Amom : u\ 
the Parts of the Sea-Salt being extended by the Salt of 
Urine, the Pores of the Alkalous Salt of Urine are like fo 
many Ways open to the Parts of the Water, for going to 
penetrate the Parts of.the Sea-Salt in numberlefs places. ^ 

I.place in the Rank of Cold Diflolutions, an Expert- 
ment wliich Monlieur Hombcrg made tome time ago, be- 
fore the Society, and which I believe will not be amifs if' 0 * 
l ihould repeat it here 3 oecaufe it ferves to prove that 
which 1 am going to fay about the Cold of Sal Armor-Sac • 
the Experiment being otherwife not very common. Tis 
made thus : Take a pound of Corrofive Sublimate, and a 
pound of Sal Ar maniac, powder them, each apart ^ then 
mix both the Powders very exactly, put the Mixture into 
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a Viol, pouring upon it a Pint and half of Diftilled Vine¬ 
gar, ftiaking it well together. This Compofition will be 
fo very Cold, th?-t a man can hardly hold the Veflel in his 
hands in Summer. And it chanced that as Monlieur Horn - 
berg was making this mixture, that the Subjed froze. 

We fee in this Experiment a Cold yet greater than that 
in the Diftolution of Sal Armoniac alone in Common Wa¬ 
ter. And this Cold is caufed by the Corrofive Sublimate, 
which alone is not at all, or at leaft very little Diffoluble 
in Diftilled Vinegar. So that the fluid parts of the didd¬ 
led r 'negar having quickly penetrated the Parts of the 
Sal Armoniac, and having already loft a great deal of their 
Motion,engaging afterwards in the Pores of a Body which 
they could not Diflolve, and having Adion not more than 
enough for that, they do there lofe that little Adivity 
which they had. They coagulate there, if not at all, at 
leaft the greatcft part: and this want of Adion is the cade 
of that great Cold which we perceive there. 

Till now, I have only confidered Simple cold Diflolu- 
tions of Salts, in which there is no Augmentation of a 
fenfible Motion ; Let us now pafs to the Diflolutions of 
the fecond Clafs, which are the cold Ferments, in which 
the Cold appears as a Confequence of the Agitation of the 
parts of the Liquor. 

^ * n orc * er to’(hew the Reafon of Cold Ferments, I own 
events, £ j ie phyficiansj that Heat and Cold in Liquors are 

neither more nor lefs than Motion in the little parts of 
thefe Liquors, caufed by the continual current of the Sub¬ 
til Matter in the Spaces which thefe Particles do leave 
between them. And I affirm, that every time this Motion 
is diminifbed, and when the Courfe of the Subtle Matter is 
interrupted, the Liquor appears lefs Hot or more Cold. 

This being fuppofed, if we do attend to that which 
happens in Cold Fermentations, we (hall obferve on the 
one hand for the moft part, very confiderable Coagulati¬ 
ons, and a very fenfible Thickening of the Liquors : on 

the 
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the other hand, we (hall perceive a very violent agitation 
of fome of the parts of thefe mixtures : Many Vapours'are 
exhaled, the matter fwells, fends out many Bubbles and 
Ferments with Noife. And in this manner I conceive 
that all thefe effe&s are produced* 

In the mixture which I made of Salts with Acid Liquors, 
the greateft part of the Liquor coagulating with a part of 
the Salts, its motion was much abated in a little time 3 
but its parts not being able to coagulate, without flopping 
or weakning the current of the fubtil matter 3 this matter 
finding the paflages (hut up, takes its courfe by the Inter- 
flices, which remained between the Coagulated Particles, 
where the paflage was yet free 3 and as if glided away in 
a quantity together, it caufed a very confiderable Agitation 
in the parts which it met with in its paflage. Tis this agi¬ 
tation which caufes the Fermentation which we perceive : 
’Tis this which raifes the Bubbles of Air and the Smoke : 
’Tis this which puffs up and fwells the matter with fo 
much the more Violence, as all the parts of the Liquor 
being almoft half coagulated, do hinder the Motion and 
Agitation of thefe little Particles. Neverthelefs this Agi¬ 
tation, how violent foever it may appear, is not con¬ 
fiderable enough to break the Coagulum intirely, which 
is formed in the Liquor, nor confequently to overcome 
the Cold, which caufes this Coagulation. All it can do, 
is to preferve yet fome kind of Fluidity. In ftiort, the 
more thefe mixtures are difpos’d to coagulate, the more 
they excite the cold. This we may fee in the mixture of 
Sal Armoniac with Oil of Vitriol, in which the Coagu- 
lum becomes fo ftrong, that at laft, ir forms above the 
Liquor a very thick Saline Crufl. lu the mixture of o- 
ther Salts with weaker Acids, as in the mixture-of Volatil 
Salts with Spirit of Vinegar, the Coagulum can iiardiy 
be perceived 3 nor is the Cold fo confiderable as in the 
former. 


N n n n n a 
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I add farther, that even the violent Agitation which 
this mixture caufes, being not univerfal, and paffing no 
farther than fome few places of the Liquor , it may for 
all that, contribute to the great Coldnefs in the mixture of 

Sal,Arnioni.ac and Oil of Vitriol in encreafing the Ccagu- 
lum, fo that the little Particles which are violently agi¬ 
tated in this Mixture, being not able to draw along with, 
them in their motion the Coagulated parts which are too 
grofs } they drive them away from the Center of their 
Motion : So that thefe particles almoft half coagulated, 
being got amongft thefe little Whirl-pools, and prefs’d 
one againft another, they ftick clofe to one another, co¬ 
agulate flill more ftrongly, and lofe their motion entirely - 
which caufes a very great cold. If any man can fcarce 
perfuade himfelf that the Violent Agitation in fome parts 
of the Mixture does contribute to the Coldnefs of the Li¬ 
quor, he may be .convinced by the following Experiment. 
Exeunt of I put fome cold Water into a great Bafin, I put into the 
water m’edbj middle of the Water a Cucurbit of Glafs full of Water e- 
hre ' qually cold. I put into the Cucurbit a very good Thermo¬ 

meter, which I let lie a good while for a TryaL 

When it was adjufted to a Degree proportionable to the 
Cold of the Water, I threw fuddenly into the Water in 
the Bafin four or five Shovels full of Coals well kindled 5 
and in an inftant, the Liquor of the Thermometer de¬ 
fended 2 or 3 lines. After fome moments, the Liquor 
rofe again, when the Heat of the Water in the Bafin was 
communicated to the Veflel of Glafs. 
itafoH of this The Cold of the Water of the Cucurbit, can’t be at- 

•xptriment. tributed to any thing befides the Preffion or fudden Con- 
denfation which the Fire caufed in the Water, wherein it 
was put. Which condenfation may be explained in this 
manner. 

In the inftant that the burning Coals were thrown into 
the Water, the Vortex of the Subtil Matter by which it 
was turn’d round, being prefs’d by the Water which en¬ 
vironed it, fcatter’d with violence all the particles of the 

Wa- 
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Water. This fcattering being made ail at a time in many 
Places of the Water in the'Bafin ail round the Vefiel of 
Glafs: All the Particles which environ’d the Vefiel being 
at once prels’d on all fides were condenfed confiderably and 
fuccefiively. The Vefiel being in the Center of Predion 
bore all the weight of this.preiiion,as well as cheLiquor which 
contained i:. And this Liquor loft by its Condenfa'tion very 
much of the motion of the Liquid, which it had before, 
which was confiderable enough to caufe the Liquor 
of the Thermometer to fall. This Cold goes off quickly, 
becaufe all the Water in the Bifin being very much heated, 
it quickly heats alfo that in the Veffei of Clafs. 

The ordinary Thermometers not being capable of mark¬ 
ing to me the Cold of the Water fo readily and nicely as 
I would, in this Experiment, I had recourfe to another 
fort of Thermometer which was more exaft. This Ther¬ 
mometer is made of a Bowl of Glafs, A, which has no other 
opening than that of a very long Tunnel, BC, which de- 
feends almoft to the bottom of the Bowl. One end of the 
Tunnel is dipp’d in a Liquor E which is at the bottom of 
this Bowl, and the reft is fill’d with nothing but Air, 

When the Air rarefies, it comprefies the Liquor which it 
forces to rife in the little Tunnel. And when it condenfes 
it gives the Liquor liberty to fall. This Thermometer is 
more fenfible than any other, becaufe the Air which is its 
Mover, does rarefie with Heat, and condenfes with Cold, 
fooner than any Liquid, 

As for the-fenfible Heat of the Vapours which rife from flfrLfjZ 
the Mixture of Sal Armoniac with Oil of Vitriol ^ it is not from tie cJid 
difficult to find the Caufe, if we confider that thefe Vapours fZZlJTrt 
are but the moft fubtil and a&ive parts of this Mixture, 0 }ldZmZL 
which the fubtil Matter raifes with in'i't crofting it. The and 0,7 °f 
Motion of thefe Particles is free in the Air ; it is but more 
reprefied by the- too grofs coagulated Particles. It becomes 
by fo much the more violent, by how much it has been 
retain’d and Hindred for fome time 5 and is perceived by 
Heat,which is the ordinaryEffeft of rapid andviolent mo¬ 
tion. I will 



( $6z ) 

I will relate another confiderable Experiment of the Cold Fer¬ 
mentation carried by the Mixture of Sal Armoniac and Oil of V itrioL 
change of the if a f er having made the Mixture of- 4 ounces of Oil of Vitriol, 

from fhrrl’ix- anc ^ an cunce °f Sal Armoniac , one throws upon it a fpoonful of 
tare of sal ^ common Water, in the time when the Fermentation is flrongeft, 
moniac and oil the Cold is gr.eateft, and the Thermometer falls with the greateft 
of vitriol, mo quicknefs, the Ferment ceafes, andthe Coldchanges immediately 
Ferr?nt°-mth a UiC0 a S reat Heat, aiK * ma kes the Liquor of the Thermometer to 
littUWciur . J " rife very high. 

. One may eafily conceive the Reafon of this Experiment, if we 
confider that the Water heating quickly and ftrongly with the Oil 
of Vitriol, makes here the fame Efteft. And this Heat is iufSci- 
ently great, at that time to deftroy the Cold of the coagulated 
Particles, the Water by it felf being otherwife very proper to dif- 
fblve this Coagulant. 

It remains, that I give an account why Sea-Salt heats with dif¬ 
ferent Acid Liquors: but as to that, we ought to enquire into the 
Nature of this Salt, which would carriey us too far. 

1 will only fay before I make an end, that I do not here pretend 
to enumerate exactly all the Cold Diflolutions and Fermentati¬ 
ons-, I have related only the Experiments wh ich I have made upon- 
the Salts and Liquors which we ofteneft ufe, and which! thought 
moft confiderable. As to the Reafons which I have given oftisefe 
Cold Diffolutions and Fermentations $ I advance them only as 
Conjectures, which I fubmit to the Judgment cf Phyficians, who 
undeiftand thefematters better than I do. 

The New Thermometer , whcfe EffeBs is more quid than that of 
Ordinary Thermometers. 

TT’s compofed of a Bowl or Bottle of Glafs, wh'ch has no opening, but 
* by a little Tunnel at the end; and which delcends to the bottom. 
This Tunnel is open at both ends B C. B dips into the Liquor E which 
is at the bottom of the Bowl. 

The fpaceof'the Bottle of Glafs is fill’d with Air, which has no Com¬ 
munication with the Exterior Air. 

When the Air contain’d in this Space is rarefied by the exterior Air 
which touches the Bottle, it prdies at the lame time the Liquor E, arid 
obliges it to rile by If in the Tunnel BC. On the contrary,' when it 
Condenieth by the Exterior Cold, by not prelTing the Liquor E, it per¬ 
mits that which is in the Tunnel to Fall. 

The ReadineF with which tire Air Condenfes or-Rarefies by 'Cold and 
to Heat, make? the Effedls of this Thermometer much moreluddcn than 
thole of any other fort. Befides, the Effects of this is much greater, the 
Air being more capable ota great Rarefaction, or of a great Condenlari- 
on, than any other I-quor. 
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